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(54) Mold condition detecting device and method for injection molding machine 



(57) The Invention provides a device and a method 
for detecting condition of molds (m t, m2) attached to an 
injection molding machine with low cost and high relia- 
bility. A load exerted on a product ejecting mechanism 
(7) or a mold opening/closing mechanism (4, 5, ml, 6) 
is preferably estimated by a disturbance torque estimat- 



ing observer. An index value (for example a maximum 
value or average value) of the load is obtained and 
stored preferably in each molding cycle of the injection 
molding machine. Obtained values of the index are suit- 
ably displayed as a graph on a display device to indicate 
variation of the load in time series and thus allow an op- 
erator to monitor the condition of the molds. 
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alert when the load deviates from the set range; 

FIG. 6 Is a flowchart of processing for Issuing an 
alert when the load deviates from the set range In 
a series of molding cycles; 

FIG. 7 is a flowchart of processing for Issuing an 
alert when the load deviates from the set range in 
a series of molding cycles within a set period of time; 

FIG. 8 Is a flowchart of processing for obtaining an 
average value as ah Index of the load; and 

FIG. 9 is a flowchart of processing for Issuing an 
alert when the load deviates from a set range by 
means of a personal computer connected to a con- 
troller of the injection molding machine. 

[0013] As shown in FIG. 1, an Injection molding ma- 
chine has a screw 1 arranged in a heating cylinder 2, 
and molds ml and m2 are attached to a stationary plat- 
en 3 and a rpovable platen 4, respectively. The molds 
ml and m2 are opened/closed and clamped by a mold 
opening/closing and clamping mechanism comprising 
the movable platen 4, a rear platen 5, a servomotor M1 
arranged on the rear platen 5 and a toggle mechanism 
6. The movable platen 4 is moved by the servomotor M 1 
through the toggle mechanism 6 in an axial direction 
thereof to open/close and clamp the molds. A position/ 
velocity detector P1 such as a pulse coder is provided 
at an output sh aft of the servomotor M 1 . A product eject- 
ing mechanism 7 for ejecting a molded product from the 
opened molds is provided at the movaWe platen 4. An 
ejector servomotor M2 for driving the product ejecting 
mechanism 7 is arranged at the movable platen 4 and 
a position/velocity detector P2 such as a pulse coder is 
provided at the ejector servomotor M2. 
[0014] A controller 100 for controlling the injection 
molding machine has a CPU 23 for NC (numerical con- 
trol) and a CPU 25 for PC (programable control). The 
NC CPU 25 is connected with a ROM 26 storing a con- 
trol program and a RAM 1 9 for temporary storage of data 
through a bus 30, and the PC CPU 25 is connected with 
a ROM 28 storing a sequence program and a RAM 21 
for temporary storage of data through the bus 30, A BAC 
(bus arbiter controller) 24 is connected with a shared 
RAM 20, the NC CPU 23 and the PC CPU 25 through 
the bus 30 so as to control the bus for use. The shared 
RAM 20 stores NC programs and various set values as- 
sociated therewith, which are accessible by the NC CPU 
23 and the PC CPU 25. The BAC 34 is connected with 
a CRT/MDI unit 29 having a display device and an input 
device, through an operator panel controller 27. 
[001 5] A CPU 16 for servo controlling putput torques, 
velocities and positions of the respective servomotors 
of the injection molding machine Is connected with a 
RAM 17 for temporary storage of data, an input/output 
circuit 18 and a servo shared RAM 22 storing control 



programs for servo control through the bus 30, and the 
. servo shared RAM 22 is connected with the NC CPU 23 
through the bus 30. 

[0016] Power amplifiers 10 and 13 are connected to 
5 the input/output circuit 18 through drivers 11 and 14, re- 
spectively and the ejector servomotor M2 is driven by 
an output of the power amplifier 1 0 and the servomotor 
M1 for mold opening/closing and clamping is driven by 
an output of the power amplifier 13. The outputs of the 
10 power amplifiers 10 and 1 3, i.e., driving currents for the 
ejector servomotor M2 and the mold opening/closing 
servomotor Ml are converted into digital data by A/D 
converters 12 and 15, respectively and inputted to the 
Input/output circuit 18. The outputs of the positton/ve- 
.15 iocity detectors P1 and P2 are also inputted into the in- 
put/output circuit 18. The controller .100 is connectable 
with a personal computer 32 through a communication 
driver 31. 

[0017] With the above described arrangement, when 

20 an operation of the injection molding machine is started, 
the PC CPU 25 In the controller 100 performs a sequen- 
tial control based on the sequential program stored In 
the ROM 28, and the NC CPU 23 controls respective 
operations of the injection molding machine based on 

25 the NC program stored In the shared RAM 20 to output 
motion commands for the respective servomotors to the 
shared RAM 22 to be stored therein. The servo CPU 1 6 
performs the position control, velocity control and torque 
control for the servomotors of the respective axes. For 

30 example, when a motion command for closing the molds 
is issued to the servo shared RAM 22, the servo CPU 
16 obtains a position deviation based on the motion 
command and a feedback signal from the position/ve- 
locity detector P1 and obtains a velocity command by 

35 multiplying the position deviation by a position gain and 
obtains a velocity deviation by subtracting a present ve- 
locity of the servomotor M1 detected by the position/ve- 
locity detector P1 from the velocity command and per- 
forms velocity loop processing to obtain a current com- 

40 . mand as a torque command. Current loop processing is 
performed based on the current command and a value 
of an actual driving current from the A/D converter 15 
through the input/output circuit 18, to issue a command 
to the power amplifier 1 3 through the input/output circuit 

45 18 and the driver 11 to thus drive the servomotor M1 for 
the mold opening/closing and clamping. The remaining 
servomotors are controlled in the same manner. 
[0018] Erinbodiments of the present invention enable 
monitoring of a condition variation of the molds in time 

so series, which is effected by a mechanical change of the 
molds ml and m2 due to temperature change and abra- 
sion and further chemical change due to gas produced 
from the resin material, based on a load exerted on the 
servomotor M1 for driving the mold opening/closing and 

55 clamping mechanism or a load exerted on the ejector 
. servomotor M2 for driving the product ejecting mecha- 
nism7 inthe above described arrangement of theinjec- 
tion molding machine and the controller therefor. 
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On the basis of the variation of the load exerted on the 
ejector servomotor M2. 

[0028] Further, an allowable range of the Index (max- 
imum disturbance torque) may be set taking into con- 
sideration the variation of the maximum disturbance 
torque oh the ejector servomotor M2. Particularly, a level 
for alerting increase of the load Is set and an alert is 
issued for notifying an operator of the increased load 
when the maximum disturbance load exceeds the level. 
FIG. 4 shows an example of a displayed screen in which 
an alert level for a forward motion of the ejector and an 
alert level for a backward motion of the ejector are re- 
spectively set and an alert function is set ON. An alert 
is issued when the maximum disturbance torque devi- 
ates from the. range defined by the alert levels In each 
molding cycle. In FIG. 4, the alert level for the forward 
motion is set to a value greater than the greatest value 
of the maximum disturbance torque by 10%, and an ab- 
solute value of the alert level for the backward motion is 
set to a value greater than the absolute value of the 
greatest value of the maximum disturbance torque In 
backward motions by 8%. 

[0029] After the allowable range defined by the alert 
levels is set and the alert function is set ON, the PC CPU 
29 executes processing for alerting an operator to an 
excessive increase of the load in every molding cycle. 
FIG. 5 shows the alert processing based on the maxi- 
mum value Tmax of the estimated disturbance torque. 
This processing is executed after the step of obtaining 
the maximum value Tmax of the estimated disturbance 
torque in each forward motion of the ejector as shown 
in FIG. 2, or after completion of each molding cycle. 
[0030] First, the maximum value Tmax(N) obtained In 
the present molding cycle N is read (Step b1) and tt is 
determined whether or not the maximum value Tmax(N) 
deviates form the set allowable range, I.e., outside of 
the set alert levels (Step b3). if the maximum value 
Tmax(N) deviates form the set allowable range, a mes- 
sage for Indicating the load deviates from the set allow- 
able range is displayed on the display device of the CRT/ 
MQi 29 (Step b3). 

[0031] ; Further, the processing similar to that shown 
in FIG. 5 is executed With respect to the maximum value 
Tmin(N) in the backward motion of the ejector. This 
processing can be executed by substituting reading of 
the maximum value Tmin(N) In step b1 for reading of 
the maximum value Tmax(N) and by comparing the 
maximum value Tmin(N) with the set level for backward 
motion at Step b2. 

[0032] In the foregoing embodiment, when either the 
maximum value Tmax(N) in the forward motion or the 
maximum value Tmin(N) in the backward motion ex- 
ceeds the associated alert level, an alert is displayed, 
Alternatively, an alert may be displayed only when both 
the maximum value Tmax(N) and the maximum value 
Tmin(N) exceeds the associated alert levels. In this 
case, It is determined whether or hot the maximum value 
Tmin(N) exceeds its alert level only when the maximum 



value Tmax(N) is determined to exceed its alert level. 
[0033] Furthermore, a case in which either the maxi- 
mum value Tmax(N) or the maximum value Tmin(N) Is. 
determined to exceed the associated alert level in one 
molding cycle may be considered to occur Incidentally, 
and therefore it may be inappropriate to issue an alert 
to notify an operator of an undesirable condition of the 
molds on the basis of the determination in one molding 
cycle. Thus, the Judgement may be made on the basis 
of determinations in a plurality of molding cycles. 
[0034] FIG. 6 shows the processing for displaying an 
alert when the maximum value Tmax(N) exceeds the 
set alert level not less than set Qs times successively in 
a series of molding cycles. 

[0035] The maximum value Tmax(N) of the estimated 
disturbance torque T in the forward motion of the ejector 
is read (Step d) and if it is determined that the maximum 
value Tmax(N) exceeds the set alert level (Step c2), a 
counter for counting times Q of exceeding the alert level 
is Increased by "1" (Step c3). The value of the counter 
has been set to "0" In an initializing process. Then, it is 
determined whether or not the counter value Q is equal 
or greater than set times Qs (Stepc4) and if the counter 
value Q is determined to be smaller than the set times 
Qs; the procedure terminates. In Step c2, if it is deter- 
mined that the maximum value Tmax(N) does not ex- 
ceed the set alert level, the value Q of the counter is 
cleared to "6" (Step c6) and the procedure terminates. 
[0036] Thus, the value Q of the counter is increased 
over the value "1" only when the maximum value Tmax 
(N) deviates the allowable range in the successive mold- 
ing cycles since the counter is cleared to "0" if the max- 
imum value Tmax(N) in each molding cycle does not de- 
viate form the allowable range. When the value Q of the 
counter is equal or greater than the set value Qs, an 
alert message indicating the load deviates the allowable 
range is displayed on the display device (Step c5). 
[0037] Also, the processing similar to that in FIG. 6 is 
executed with respect to the maximum value Tmin(N) in 
the backward motion of the ejector, and if the T min(N) 
exceeds the set alert level set times Qs successively in 
successive molding cycles, an alert message is dis- 
played on the display device. An alert message may be 
displayed only when both the maximum value Tmax (N) 
in the forward motions and the maximum value Tbman 
(N) in the backward motions deviate from the allowable 
range for set times Qs successively in successive mold- 
ing cycles. 

[0038] FIG. 7 shows processing for displaying an alert 
message when the maximum value Tmax(N) of the es- 
timated disturbance torque exceeds the set alert level 
not less than set times within a set time period. 
[0039] The maximum value Tmax(N) of the distur- 
bance torque estimated by the observer in the forward 
motion of the ejector is read (Step d1) and.it is deter- 
mined whether or not the maximum value Tmax(N j ex- 
ceeds the set alert level (Step d2). If the maximum value 
Tmax(N) does not exceed the alert level, it Is further de- 
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the processing of determining a completion of the for- 
ward motion is replaced by determining a completion of 
the backward motion in Step e6 In FIG. 8, and the aver- 
age value of the estimated disturbance torque in the 
backward motion Is stored in Step e9. 
[0051] In the foregoing embodiment, the processing 
of obtaining the maximum values (peak data) or the av- 
erage values of the estimated disturbance torque (FIGS. 
2, 8) as the index of the load, displaying the index data 
on the display device and setting of alert levels (FIG. 4) 
and Issuing an alert of excessive load in each molding 
cycle is executed by the PC CPU 25. The above 
processing is not necessarily executed by the PC CPU 
25 and all of the processing or a part of the processing 
may be executed by the CNC CPU 23 or the servo CPU 
16. The processing may be executed by the CPU which 
has a capacity of processing. 
[0052] Furthermore, a personal computer 32 connect- 
ed to the controller 100 may be execute the above 
processing. 

[0053] In the following embodiment, the processing of 
obtaining the values of the index of the load, i.e., the 
maximum values or the average values of the load (dis- 
turbance torque) is executed by the controller 100 and 
the obtained index values are transferred to a personal 
computer^? to execute the processing of display and 
monitor of the index values, setting of the allowable 
range of the load, determination whether or not the load 
deviates from the allowable range and displaying an 
alert message. 

[0054] In this embodiment the processing similar to 
that shown in FIGS. 2 and 8 is executed by the CPU in 
the controller 100 with modifications that Steps a2 In 
FIG. 2 and Step e2 In FIG. 8 are omitted, the processing 
of "setting the maximum value of N-th cycle" In Step a7 
Is replaced by processing of "sending the maximum val- 
ue of N-th cycle to the personal computer" in FIG. 2, and 
the processing offsetting the average value of N-th cy- 
cle" in Step e9 is replaced by "sending the average value 
of N-th cycle" In FIG. 8. 

[0055] The table for storing the maximum values of 
the disturbance torque in forward and backward motions 
of the ejector in each molding cycle or the table for stor- 
ing the average values of the disturbance torque is pro- 
vided in a storage device In the personal computer 32. 
The values of the Index of the load (maximum value or 
average value) are displayed on a display device of the 
personal computer in the form of a graph or numerals, 
as shown in FIG. 4. The setting of alert levels and the 
setting of enable or disable the alert are performed on 
the personal computer 32; 

[0056] FIG. 9 shows processing of receiving the max- 
imum values Tmax or Tmin of the estimated disturbance 
torque as the index of load and determining an exces- 
sive load and displaying an alert message indicating trie 
excessive load, to be executed by the personal compu- 
ter 32. 

[0057] Trie personal computer receives the maximum 



value Tmax(N) or Tmin(N) of the estimated disturbance 
torque from the controller 100 of the injection molding 
machine through the communication driver 30 (Step f 1 ). 
The received maximum value Trriax(N) or Tmin(N) Is 
written cyclically at a position for the present moldfng 
cycle in the table provided in the storage in the personal 
computer 32, as shown in FIG. 3 (Step f2). It is deter- 
mined whether or not the maximum value Tmax(N) or 
Tmin(N) exceeds the set alert level (Step f3). If the max- 
imum value Tmax(N) or Tmin(N) does not exceed the 
set alert level, the procedure terminates. If the maximum 
value Tmax(N) or Tmin(N) exceeds the set alert level, 
a message indicating the load deviates from the allow- 
able range is displayed on the display device of the per- 
sonal computer 32 (Step f4). 

[0058] The flowchart of FIG. 9 shows the processing 
when the alert function is set enabled, and when the 
alert function is set disabled the processing terminates 
after completion of the processing of Steps f1 and f2. In . 
the case of adopting the average value Tav(N) of the 
disturbance torques instead of the maximum value 
Tmax(N) as the index of the load, the similar processing 
is executed by substituting Tav(N) for Tmax(N). 
[0059] Further, in the case where the personal com- 
puter 32 executes the processing of issuing an alert by 
determination on the basis of a plurality of deviations of 
the maximum value from the allowable, range as shown 
in FIGS. 6 and 7, an additional step of storing the max- 
imum value Tmax(N) in the table is respectively Inserted 
between Steps d and c2 in FIG. 6 and between Steps 
d1 and d2 in FIG. 7. 

[0060] In the forgoing embodiments, the condition of 
the molds is detected on the basis of the load exerted 
on the servomotor M2 for driving the product ejecting ' 
mechanism. Alternatively, the condition of the molds 
may be detected on the basis of the load exerted on the 
servomotor M1 for driving the mold opening/closing 
mechanism. Minute deformation of the molds due to me- 
chanical and chemical changes affects alignment of 
pins and holes provided on the molds, and the load ex- 
erted on the servomotor M1 for opening and closing the 
molds in operation varies dependent on the condition of 
the alignment of the pins and holes of the molds. Thus, 
the condition of the molds can be monitored and detect- 
ed on the basis of the variation of the load exerted on 
the servomotor M1 for driving the mold opening and 
closing mechanism. 

[0061] In this case, the processing is modified as fol- 
lows; detection of start of a forward motion of the ejector 
in Step a1 in FIG. 2 and in Step e1 of FIG. 8 is replaced 
by detection of start of a closing motion of the molds, 
the detection of completion of the forward motion in Step 
a6 in FIG. 2 and in Step e6 in FIG. 8 is replaced by de- 
tection of touching of the molds ml and. m2, and the dis- 
turbance torque T of the servomotor M2 Is replaced by 
the disturbance torque of the servomotor M1 estimated 
by an disturbance torque observer provided for the ser- 
vomotor M1. 
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: ,n tft8 foregoing, embodiments, the 

ZTJS? "E?" Va ' Ues * *• disturbance torque 

by spaying start and end posttjons offheseSn- 
^esBmatedolstorbancetorquefeobtaJned^ 
^onsoastoobtalnthemaximumoraveragevalues 
l^ ^ 86 ' ProCeSSln9 in **» a1 — »1 is £ 

ejertor or the movable platen has reached the set start 
Pos^on and the processing In Steps a6 and e6 isre- 
"yP^^naOf determining whether or not the 
e^pTormenx,vable P .atenhasreached^ 

Sf?! F "* emore ' foregoing embodiments 
toe value of the Index of the load is obtained in evi 

-n every predetermined number of molding cycles FcJ 

mfmhT °l T'" 9 is ^ number or odl 
sr™w^^^ enanU ^ wrt, ^P ,a «(indedmat 
system) of the shot counter Is a predetermined vaj 
Ae processing of FIGS. 2 and 8 may be executed aL 
temabvely, an additional counter for cS?'tht 

toe when the additional counter counts a set number 
of motdrng cycles the processing of FIGS. 2 and 8m7y 
beexe<^ a nd m eadditiona.counter iS clear^toT 

and^^ •■ urther .theprece S singofFIGS. 2 

stotoX •T"" WWy ^"9 cycle but the 

k™ 1 " be perforTnea ' "> every prede- 
termined number of molding cycles 

[0064] According to the present invention, the varia- 
tonof oondiBon of the molds in time series catieo bt 
mechanical and chemical changes may be monrtorS 
on the basis of the load exerted on me servoZS 

fOOOq In summary, according to preferred embodi- 
mentethe invention provides a devic* and a methi 
detectng condrbon of molds attached to an injection 
nwWmgmach,ne withlowcost and high liability.* load 
exerted on a product ejecting mechanism or a mold 
openrn^closing mechanism is preferebly estimated by 
^rbance toroue estimating observer. An index va£ 
ue (for example a maximum value or average value) of 
the load ,s obtained and stored preferebly in eacnToM- 

display device to indicate variation of the loadta time 
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tZrn^y detecting device for detecting a 

^ n8 »^aservomotorfordrrv^ 
ejectmg mechanism, said device comprising: 

load detecting means for detecting a load ex- 
erted on the product ejecting mechanism in op- 
eration; rT 

to^L^^ * Value « an iratex of the 
loaddetected by said load detecting means in 

■*£ W 8 "redetermined range 

storing means for storing values of the index in 
a plurality of molding cycles of the Injection 
molding machine; and 

ideating means for Indicating variation of the 

ndL JSf rf ^ baSed °" va,U8a ofme 
3L 8to ™ d '" ^d storing means so that the 

condition of the molds Is monitored. 

A mold condition detecting device according to 
claim 1 wherein said index of the load is a maxi- 
mum of the detected load m the whole stroke or in 
me predetermined range within the whole strokeof 
the product ejecting mechanism. 

in d u S" 1ditt0n detecUn9 devfce "sorting to 
2TJA^ nMWhdW ^ metoadfea " a ve«ge 
Z££Z™ toa d the whole stroke or fntne 
predetermined range within the whole stoke of the 
Product ejecting mechanism. 

dffion of molds attached to an injection molding ma- 
chine having a servomotor for driving a mold ooen- 
ing/closing mechanism, said device comprising? 

lead detecting means for detecting a load ex- 
erted on the mold opening/closing mechanism 
in operation; 

means for obtaining a value of an index of the 
toad detected by said load detecting means- 
storing meansfbr storing the values of theindex 
In a plurality of molding cycles; and 
indicating means for Indicating variation of the 

load In time series based on the values of the 
•fKJex stored In said storing means, so that the 
condition of said molds Is monitored. 

5. A mold condition detecting device according to any 
of the preceding claims, wherein said indicating 
means displays variation of said index as a graph 
on a display device of the injection molding ma- 
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6. Arnold condition detecting device according to any 
. of the preceding claims, further comprising setting 
means for setting an allowable range of said index 
and nottfylng means for notifying deviation of the 
load when said index deviates from the allowable 
range based on a comparison of the value of said 
index with the set allowable range. 

? ' l!" 0 * ^ ndiUon detecfih fl device according to 
cteim 6. wherein.said notifying meansnotifles devi- 
ation of the load when said Index deviates from the 

allowablerangeirisuccessivepredeterminedrnold. 
ing cycles. 



LT* T**? n det * 5Sn9 devlce ^"""s to * 

ptaim 6, wherein said notifying means notifies the 
d^vlabonoftheloadwhensaidindexdevlatesfrom 
al owable range for predetermined times in a 
determined time period or in predetermined 
molding cycles. 



the condition of the molds is monitored. 

13. Amethod I of monitoring a condition of molds at- 
tached to an Injection molding machine according 
to claim 12. wherein said index bf the toad is a rrax- 
imum or an average of the detected load in the 
whote stroke or in the predetermined range of the 

whote stroke of the product ejecting mechanism. 

10 14 " tH! 0 ^ ° f monitorin 8 a condition of molds at- 
tached to an injection molding machine having a 
servomotor for driving a mold opening/closing 
mechanism, said method comprising the steps of: 



20 

9. A mold condition detecting device according to any 
of the preceding claims, further comprising a per- 
sonal computer connected therewith through con- 
nectior .means, wherein said storing means and 25 
said indicating means are provided in the personal 
computer and the values of said index are sent to 
toe | personal computer so that the condition of the . 
molds is monitored based on the values of said in- 
dex stored in the personal computer. »> 

10 " irTf 00 detec8n9 devic9 ac «"ding to 
claims wherein said indicating means displays var- 
•atlon of said index as a graph on a display device 
of said personal computer. x 

11. A mold condition detecting device according to 

* 71**" dependem thereon - herein 
sale index of the load la a maximum or an average 
ofthe detected load in the whole stroke or in toe « 
predetermined range within the whole stroke of the 
mold opening/closing mechanism. 

12. A method of monitoring a condition of molds at- 
tached to. an injection molding machine having a « 
servomotor for driving a product ejecting mecha- 
nism. said method comprising the steps of: 

detecting a load exerting on said producteject- 
ing mechanism in operation; M 

obtaining a value of an Index of the detected 
toad in a whole stroke or in a predetermined 
range within the whole stroke of said product 
ejecting mechanism; 

storingyaluesoftheindexinapluralityofmold- ss 
mg cycles of the injection molding machine- 
indicating variation of the load in time series 
based on the stored values of the index so that 



detecting a load exerting on the mold opening/ 
closing mechanism in operation; 
obtaining a value of an index of the detected 
load m a whole stroke or in a predetermined 

range within toe whole stroke of toe mold open- 
ing/closing mechanism; 
storing values of the index in a plurality of mold- 
ing cycles of the injection molding machine; 
indicating variation of toe load in time series 
based on the stored values of the Index so that 
the condition of toe molds is monitored. 

15. A method of monitoring condition of molds attached 
to an injection molding machine according to any 
Preceding method claim, wherein said step of indi- 
cating variation of the load includes displaying var- 

25 fl W indeXaS a on a display device 
of the injection molding machine! 

16. A method of monitoring a condition of molds at- 
tached to an injection molding machine accoiding 
to any preceding method claim, further comprising 
me steps of setting an allowable range of said index 
and notifying deviation ofthe load when said index 
deviates from the allowable range based on a com- 
parison of theyalue of said index with the set allow- 
able range. 

17. A method of monitoring a condition of molds at- 
tached to an injection molding machine according 
to any preceding method claim, further comprising 
a step of sending the values of said index to a per- 
sonal computer to be stored therein, wherein said 
step of indicating variation of the load preferably in- 
cludes displaying the variation of said index on a 
display device of the personal computer. 

18. A method of monitoring condition of molds attached 
to an mjectfon molding machine according to claim 

JlT ^ I 3 "" de P endent me raon. wherein said 
index ofthe load is a maximum or an average ofthe 
detected load in the whole stroke or in the predeter- 
mrned range, within the whole stroke of the mold 
opening/closing mechanism. 
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